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Abstract: 
In this guide, we describe characteristics of probability-based, scientific social science panel 
surveys and compare them with cross-sectional surveys in terms of data collection and 
analysis potential. While panel surveys have analytical advantages for describing individual 
dynamics and conducting causal analyses, they are also more expensive than repeated cross-
sectional surveys and require considerable efforts to keep data quality high. 
Keywords: causal analysis, longitudinal studies, unobserved heterogeneity, attrition, panel 
care 
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The FORS Guides to survey methods and data management 
The FORS Guides offer support to researchers and students in social sciences, who intend to 
collect data, as well as to teachers at University level, who want to teach their students the 
basics of survey methods and data management. Written by experts from inside and outside 
of FORS, the FORS Guides are descriptive papers that summarise practical knowledge 
concerning survey methods and data management. The FORS Guides go beyond the 
documentation of specific surveys or data management tools and address general topics of 
survey methodology. They give a general overview without claiming to be exhaustive. 
Considering the Swiss context, the FORS Guides can be especially helpful for researchers 
working in Switzerland or with Swiss data. 
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1. CROSS-SECTIONAL VERSUS PANEL SURVEYS 
Panel studies enjoy increasing popularity. This is driven by an increasing importance of life 
course studies (Bernardi, Huinink, & Settersten Jr 2019), as well as a growing need to 
understand individual dynamics and conduct causal analyses (Morgan & Winship 2015). For 
both of these purposes, panel surveys are ideal data sources. Nevertheless, both to produce 
good panel data and to analyze them may require more effort and care than working with 
cross-sectional data.  
This guide gives advice about analytical and methodological characteristics of panel surveys, 
presents some examples of panel surveys in the Swiss context, and describes some data 
collection challenges. It focuses on academically driven probability based social science 
panels and gives several examples for administrative panels. Access, online, or opt-in panels 
are not covered here. 
 
1.1  CHARACTERISTICS OF CROSS-SECTIONAL AND PANEL SURVEYS 
Cross sectional surveys measure units, such as enterprises, households or individuals, once 
in time. Data from such surveys are used if the research interest is on distributions of variables, 
correlations between variables, or differences between person-groups. An example is to 
calculate the mean difference of wellbeing between, say, employed and unemployed people.  
Repeated cross-sectional surveys ask the same questions (or the same “core” questions) over 
time but use a fresh sample of units at each repetition (“round”). Data from such surveys are 
used if the research question is on temporal changes with certain groups such as, for example, 
of wellbeing of employed and unemployed people (trends).  
Like repeated cross-sections, panel surveys ask the same questions several times. However, 
unlike cross-sectional surveys, the same units answer these questions repeatedly (in each 
“wave”). In the example, one may be interested in the causal effects of unemployment on 
wellbeing, i.e., the change in wellbeing due to becoming unemployed. Further, the order of 
such an event may play a role, such as the question about changes in wellbeing due to 
becoming unemployed for the nth time. Finally, panel surveys allow for measuring expectations 
and intentions whose realisations can be checked in later waves. 
It is also possible to ask respondents to give information retrospectively in a cross-sectional 
survey, using so-called life history calendars (e.g., Morselli et al. 2016). Such retrospective 
information seems most accurate if it refers to more objective information like employment or 
family histories, or information about the parent’s education (which is often asked in the first 
wave of a panel survey). However, asking retrospectively subjective questions about wellbeing 
is usually plagued by measurement error such as recall error (Eisenhower, Mathiowetz, & 
Morganstein 2004).  
1.2  ANALYTICAL ADVANTAGES OF PANEL SURVEYS 
Since cross-sectional surveys ask information of sample members at one point in time, such 
information can only compare different people, such as the wellbeing of employed people with 
the wellbeing of unemployed people. If one is interested in a change in wellbeing due to 
becoming unemployed, such a measure will generally result in a biased estimate of the true 
underlying causal effect of unemployment. The reason is that it is very likely that the wellbeing 
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of unemployed people is lower than the wellbeing of employed people even before becoming 
unemployed. So called confounders, which are responsible for this bias, are factors that are 
correlated with both employment and wellbeing such as working in more precarious industries 
with higher unemployment, or less motivation or performance in the job. Survey 
methodologists refer to this phenomenon as self-selection. Such selection issues make the 
cross-sectional difference between the employed and the unemployed a questionable 
estimator of the causal effect of unemployment on wellbeing.  
By observing the same units repeatedly before and after the onset of certain events, panel 
surveys enable analyses of individual-level dynamics. These types of analyses are important 
to study temporal stability, instability, and causal effects. Often, phenomena seem stable in the 
population (such as the unemployment rate) across years while individuals may exit or enter 
unemployment more often than expected, based on assessments of the more stable aggregate 
population patterns. Such individual dynamics can only be analysed by following individuals 
over time. Being able to analyse such individual dynamics is crucial for causal analyses of 
social phenomena, because changes happen within units. Figure 1 illustrates this situation by 
comparing cross-sectional information with information provided by panel surveys. It also 
highlights the analytical differences between common cross-sectional and panel estimators. 
Suppose we measure the wellbeing of two groups of people at three points in time (t0, t1, t2), 
one group being employed all the time (solid line), and the other group being employed at t0, 
and then becoming unemployed in t1 (dashed line): 
Figure 1: Wellbeing of the permanently employed and of those becoming unemployed 
 
Notes: the y-axis refers to wellbeing of individuals. For the purpose of this exercise, it is measured in 
units from 0 to 10. The x-axis refers to the timeline which is measured at 3 points in time (t1, t2, and 
t3). Solid lines refer to the wellbeing of people permanently employed, dashed lines to the wellbeing 
of people who become unemployed in t1. Source: Own elaboration. 
A cross-sectional survey conducted at t1 would find for the employed a mean wellbeing of 8, 
and for the unemployed of 6. The “effect” of unemployment would thus be 2. Since the trend 
is the same for the employed and the unemployed, a repeated cross-sectional survey at t1 and 
t2 would compare the pooled wellbeing of the unemployed and of the employed and find the 
same “effect” of 2 (=(8+7)/2-(6+5)/2). Now, a panel survey, which follows people over time, 
would rather conclude an effect of 1. This is the within-individual difference after becoming 
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calculating the individual difference after and before the event, this design excludes time-
invariant unobserved individual differences, such as ability, motivation, or an individual-specific 
“base-level” wellbeing. In this example, also data of the people who remain employed 
(“controls”) are used to correct for trends (difference-in-difference). Methods that are more 
sophisticated match the control sample with those who become unemployed on similar 
covariates at t0 (pre-treatment) to correct for time-variant common trends.1 
While some of the variables responsible for the lower wellbeing of people who become 
unemployed may be controlled for in cross-sections, some of those influences are likely to 
remain unobserved. Typically, low explained variances in usual multivariate regressions 
suggest a lot of unexplained variance, which may cause biased estimates due to unobserved 
heterogeneity. Thus, following people over time and comparing times with and times without 
the event (fixed effects models) are generally a better approach to analyze causal effects. 
1.3  METHODOLOGICAL CHALLENGES OF PANEL SURVEYS 
The main problem of panel surveys for data users is attrition, that is, units dropping out of the 
survey not by design. Attrition (or a low so-called retention rate) reduces sample size and has 
negative effects on the statistical power. If attrition is selective, this causes in addition biased 
estimates of changes of outcomes  (Voorpostel & Lipps 2011).  
Panel conditioning (Warren & Halpern-Manners 2012) describes the phenomenon that 
answers to survey questions may be influenced by being member of the panel. Such effects 
may result in phenomena such as declining frequencies of “don’t know” responses or instances 
of learning how to answer difficult questions. Panel conditioning may also result in strategic 
response behavior that may not reveal true information such as respondent’s attempts to avoid 
answering filtered follow-up questions or deliberate misreporting.  
Finally, panel data help assessing issues like selection into treatment or questions of causal 
ordering. When it comes to analyzing reverse causality, the correct specification of temporal 
lags remains an important challenge in panel studies. This can be explained by the fact that 
the time intervals between panel waves and manifestations of true effects are in general not 
aligned. 
1.4 TYPES OF PANEL SURVEYS 
First, panel surveys can keep their sample members in the short-term or the long-term. Short-
term panels are typically designed as rotating panels, which means that a part of the sample 
is deliberately dropped from the study after a certain number of waves and replaced by a new 
sample by design. For example, the European Statistics of Income and Labor Conditions (EU-
SILC2) ask respondents annually over a four-year period. The Swiss Labor Force Survey is 
conducted four times a year in the form of a panel and sample members are then replaced. 
Short-term panels are preferred if only few transitions are needed per individual and if a high 
level of population representativeness is important.  
In principle, long-term panels are designed to keep sample members for an infinite duration. 
An example is the Swiss Household Panel (SHP3). While some long-term panels aim at 
                                                             
1 Time invariant variables are automatically controlled within estimators by using the differenced values (=0). 
2 https://ec.europa.eu/eurostat/web/microdata/european-union-statistics-on-income-and-living-conditions  
3 https://forscenter.ch/projects/swiss-household-panel/ 
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representing the total (residential) population such as the SHP, some panels only target special 
population cohorts, usually birth cohorts, such as the TRansition from Education to 
Employment (TREE4) panel.  
Second, intervals between successive waves may differ largely across studies. For example, 
while most of the cohort surveys in the United Kingdom take up to ten years between waves, 
this interval between interviews is only two years in the case of the Survey of Health, Ageing, 
and Retirement in Europe (SHARE5) survey and the US Panel Study on Income Dynamics 
(PSID6; one year before 1997), or one year in case of the SHP or the German Socio-Economic 
Panel Survey (SOEP7). The Swiss Election survey (Selects8) asks sample members to fill in a 
long questionnaire right after the national elections every four years and shorter follow-up 
questionnaires every year. Most European web-based probability panels like the Dutch 
Longitudinal Internet studies for the Social Sciences panel (LISS9), the French Étude 
Longitudinale par Internet Pour les Sciences Sociales (ELIPSS10) are run every month, and 
the German Internet panel (GIP11) and the GESIS Panel12 every other month. Not all panel 
surveys repeat the entire questionnaire for each wave, but ask “core” questions less often, yet 
“event-related” questions more often to provide up-to-date information about recent events. 
2. DATA COLLECTION IN PANEL SURVEYS 
2.1  INITIAL UNIT NONRESPONSE VERSUS ATTRITION 
Motivating participants to commit to the study for a long time remains the highest obstacle at 
the start of a (long-run) panel survey, especially if self-administered modes are used 
(Sakshaug et al. 2020, Voorpostel et al. 2020b). Sometimes, initial unit nonresponse can be 
reduced by remaining vague about the duration of the panel (e.g., by telling potential 
respondents that funding is guaranteed for the current and the next wave). Often, initial unit 
nonresponse in panel surveys is higher than in cross-sectional surveys. Initial nonresponse 
has probably a more detrimental effect on survey quality than attrition. This is because there 
is a lot of information available about attrited sample members, because information from 
responding waves can be used in post-survey adjustments.  
2.2  SAMPLING, RECRUITING AND KEEPING SAMPLE MEMBERS 
Ideally, samples for administrative or academic social science panel surveys are recruited from 
a population register. In Switzerland, municipal and cantonal registers have been harmonized 
to elaborate such a sampling frame (SRPH – Stichprobenrahmen für Personen- und 
Haushaltserhebungen), which includes contact addresses and basic socio-demographic 
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variables of all (registered) household members. The Swiss Federal Statistical Office draws 
samples from the SRPH for surveys, which can also be made to fit specific requirements13.  
A comparatively new method to recruit sample members is asking respondents in cross-
sectional surveys if they are willing to become part of a panel survey. For example, after 
completing the 2016 face-to-face European Social Survey (ESS), the CRONOS (CROss-
National Online Survey) panel invited respondents in Estonia, Great Britain and Slovenia to 
participate in six 20-minute web surveys over a time period of twelve months. Recruiting panel 
sample members for short-interval web surveys from existing offline surveys (piggy-bag 
recruitment) seem to be a good alternative to conventional sampling methods, in particular if 
there is no reliable sampling frame that would fit the study purposes. 
Often, panel surveys use larger participation incentives than cross-sectional surveys. In 
Switzerland, good experiences have been made with a 10 CHF cheque and recently with 10 
CHF cash in cross-sectional surveys, yet incentives should be higher in panel surveys (Lipps 
et al. 2019). There is evidence that response can be boosted by giving first (age eligible) 
respondents, late cases, or loyal respondents an extra incentive (Laurie & Lynn 2009).  Often 
households that have not participated in the survey for at least one wave are re-approached 
progressively (e.g., in the SHP). To motivate these households to participate again in the study, 
they often receive a higher incentive. Further, current wave refusers are re-contacted toward 
the end of the fieldwork period by interviewers who received special training in refusal 
conversion (Calderwood et al. 2016, Voorpostel 2019). Finally, there are no carryover effects 
in subsequent data collection outcomes (Brick 2006, Jäckle & Lynn 2008, McGonagle 2020, 
Singer, Groves, & Corning 1999). 
To be allowed to keep the contact addresses of cross-sectional respondents for future 
contacts, these respondents need to give their consent, that is, they must be informed about 
potential recontacting efforts and be able to object to it. Such information can be presented 
using a neutral question such as “Do you agree to be contacted again?” with a yes/no option, 
or a so-called opt-in question like “I agree to be contacted again” with just a yes option. In 
Switzerland14, so-called opt-out questions are allowed: “I don’t agree to be contacted again” 
with just a yes option. This means that if respondents do not explicitly object, addresses can 
be kept for future contacts. Preliminary research shows that opt-out questions produce the 
most consent, followed by the yes/no questions, and finally opt-in questions (Lipps et al. 2020). 
To motivate sample members to continue participation (“panel care”), panel surveys often use 
intermediate newsletters or updates on results as an incentive and a reminder that they are 
still part of the panel survey. Some panels use Christmas cards or other incentives. Importantly, 
to successfully track moving sample members (Couper and Ofstedal 2009), some panels use 
(pre-stamped) address cards and moved households often receive incentives after having sent 
their new address. It is important to record other means of contact, in case moved households 
cannot be tracked otherwise. Other means of contact are e-mail addresses, mobile numbers, 
social media accounts, address of a family member living outside of the household, a close 
friend etc. It is particularly important to keep those contact information for those who 
experience change in the panel: there is evidence that changes are often underrepresented, 
                                                             
13 https://www.bfs.admin.ch/bfs/en/home/basics/census/natonal-census-integrated-system/sampling-
frame.html. 
14 Personal communication Pablo Andrés Diaz Venegas, FORS and University of Lausanne. 
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either because they are not reported or – more importantly – because members with changes 
tend, to a higher extent, to drop out of a study (Voorpostel and Lipps 2011). In face-to-face 
panel surveys, it can be helpful to send the same interviewers to future interviews of study 
participants, in order to build a good contact with these sample members (Lynn, Kaminska, 
and Goldstein 2011). 
2.3  FOLLOWING RULES IN HOUSEHOLD PANELS 
Future sample composition and -size, fieldwork, cost, and analysis methods are, to a high 
extent, determined by the decision who to follow in moving households and who to include in 
the study in split households (e.g. for the EU-SILC: Iacovou and Lynn 2013). For example, in 
the SHP (Voorpostel et al. 2020a), all households of the original sample (SHP_I) that were 
interviewed in the first wave, with at least the household questionnaire and one individual 
questionnaire completed, were followed. For refreshment samples (SHP_II and SHP_III), all 
households that completed at least the grid questionnaire in the first wave, were approached 
again. On the individual level, the SHP initially only followed respondents from the first wave 
(OSM-original sample member) and their children; other individuals were only (re-)interviewed 
as long as they lived with an OSM. Since 2007, the SHP also follows non-OSMs as well as 
people who moved together with existing panel members. 
2.4  CHANGING PROCEDURES ACROSS WAVES 
A further question is whether and how survey questions or procedures may change over time. 
While measurement procedures need to be kept constant over time to be able to measure true 
change, the questionnaire may or may not be modularized. For example, the SHP introduced 
a new system of modularization in 2009, mainly in the individual questionnaire (Voorpostel et 
al. 2020a). The new modules contain three different types of questions: (1) questions asked 
only once (usually in the first interview), (2) questions asked each wave and (3) questions 
asked regularly, but not each year. While the decision to ask questions only once is often easy 
to take (fixed traits such as about social origin or events that are finished), the optimal 
frequency of asking questions on time-varying traits strongly depends on the rate of change 
on these variables. 
A controversial question is whether the technique of dependent interviewing (Jäckle 2009) 
should be employed. In dependent interviewing designs substantive answers from previous 
waves are fed forward. These are used to tailor the wording and routing of questions or to 
include in-interview edit checks. A variety of dependent interviewing designs have been 
developed with pros and cons on the preciseness of measurements. 
2.5  SWITCHING THE MODE 
To restrict costs and to reduce measurement errors such as socially desired answers in 
interviewer-based modes, some panels switch to the web mode or to a push-to-web mixed 
mode design. There is little experience with switching modes in existing panels. Generally, a 
mode switch does not seem to cause a break in the time series when it comes to objective 
measures. With respect to more subjective measures, however, people tend to give less 
socially desired answers in web or paper and pencil mode, but item nonresponse increases 
with these self-administered modes. Unit-nonresponse seems to increase slightly, but not 
dramatically in self-administered surveys. Cost savings also seem to be possible using 
alternatives to face-to-face interviewing as long as all household members can be switched to 
a self-administered mode or the telephone in former face-to-face panel surveys. 
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Long-running panel surveys, which have traditionally used interviewer-based modes, tend to 
be conservative with respect to switching to a mixed-mode design. The SOEP and the UK 
Understanding Society (US) established a so-called innovation panel (IP) to conduct research 
experiments such as testing the switch to a different mode (Buck & McFall 2011, Richter & 
Schupp 2015). For example the US-IP wave 5 (2012) included web as an alternative mode 
(Jäckle, Lynn, and Burton 2015) and a UK cohort study included web in a mixed mode design 
together with the telephone mode in 2013 (Brown 2016). The SHP set up an experiment (SHP 
IV pilot) to test the feasibility of using the push-to-web mode as primary survey mode 
(Voorpostel at al. 2020b). Response rates were lower in the web mode, but retention was 
higher in the second wave. Measurement error was slightly higher in the web mode. 
2.6 DATA PREPARATION IN PANEL SURVEYS 
Because a lot is known of sample members from previous waves, consistency checks should 
make extensive use of this knowledge. In particular, reported changes and transitions must 
be, in theory, possible. Unlike in cross-sectional surveys where post-survey adjustment 
weights are based on crossed socio-demographic totals (cross-sectional weights), longitudinal 
weights are constructed in panel surveys in addition to reduce biased (change) effects from 
selective attrition (Roberts et al. 2009). These weights are based on the probability of 
longitudinal units (individuals, but not households) to participate in the current wave, using 
information from previous waves, including subjective variables. Missing values of variables 
(item nonresponse) are often imputed rather than weighted. In particular, for missing 
information concerning the amount of income and its components, there are various 
established procedures to impute income based on information from previous waves (e.g., 
Watson and Starick 2011). 
2.7 PANELS IN THE SWISS CONTEXT 
Building a panel survey in small countries like Switzerland involves high costs per output (e.g., 
publication). In Switzerland, questionnaires and documentation need to be translated into the 
three main national languages, including English to allow for internationally comparative 
studies. With relatively large immigration in recent years (Herzing et al. 2019), long-term 
population representative panel surveys also need regular refreshment samples. Particularly 
in small countries it may be worth considering a comparative perspective combining panel 
surveys from different countries. For example, the SHP is part of the Cross National Equivalent 
File (CNEF; Frick et al. 2007), which provides harmonized variables for general population 
panels from the United States, Germany, the United Kingdom, Canada, Russia, Korea, 
Switzerland, Australia, and Japan. SHARE is a good example for an ex-ante harmonized 
collaboration which benefits from cost savings, thanks to international collaboration in survey 
design, questionnaire translation, data dissemination, etc. Such collaborations provide high 
incentives for researchers to analyze several countries together at little additional costs. 
The SRPH provides a high-quality sampling frame for scientific surveys in Switzerland. In 
addition, high-speed internet is well established in most areas in Switzerland and internet 
competence among the population is high such that a switch to the web appears to be an 
option for many surveys.  
In addition to survey data, there exist many other forms of data collected by administrative and 
scientific institutions in Switzerland from different domains and on different levels (context 
data), which are available in various forms (texts, audio, video, etc.). Currently, there are efforts 
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underway to make these data easily available and better usable to researchers 
(https://www.swissubase.ch), and help researchers to link these data with survey data or other 
data sources (https://linkhub.ch). 
3. IMPLICATIONS FOR SURVEY PRACTITIONERS 
Recommendation 1 – Be aware that the time it takes until data will be usable for your research 
purpose (e.g., at least three waves) may be much longer than you envisage. 
Recommendation 2 – Be aware that chasing sample members to participate in panel surveys 
may be difficult, time-consuming, and expensive. Also, remember that you always need to stick 
to the data protection rules in your country. 
Recommendation 3 – There is an almost infinite number of possible design choices to make – 
population of interest, sample size, sampling frame, questionnaire content and duration, 
questionnaire modularization, mode(s), frequency of wave, following rules, etc., all of which 
have legal, budgetary, and time implications and need to be carefully planned and aligned. 
Similarly, there are an almost infinite number of possible analysis methods with the right choice 
of method being largely dependent on the study design, characteristics of the data source and 
variables at hand. 
4. FURTHER READINGS 
A good starting point when planning to run a panel survey is the book edited by Lynn (2009). 
Further, Lynn and Lugtig (2017) discuss representation and measurement errors in panel 
surveys. Design aspects are highlighted in the monograph edited by Lynn et al. (2019), which 
is a collection of papers from the second Conference on the Methodology of Longitudinal 
Surveys in 2018. If you consider switching to the web mode, Voorpostel et al. (2020c) report 
on experiences of other panel surveys and those made in the first wave of the SHP IV mode 
experiment. Warren and Halpern-Manners (2012) give a good overview on panel conditioning 
and Jäckle (2009) on dependent interviewing.  
Morgan and Winship (2015) introduce the concept of causality. Vaisey and Miles (2017) show 
that panels with three or more waves allow for the analysis of simultaneity and reversed 
causality. Andress, Golsch and Schmidt (2013) give an easy to read introduction to panel data 
analysis including panel data management, Brüderl et al. (2019) into the longitudinal modeling 
of social inequality, and Brüderl and Ludwig (2015) into fixed effects modeling, including a 
comparison of different panel estimators. Leszczensky and Wolbring (2019) provide a test of 
different panel models if the assumption of reverse causality is violated or temporal lags are 
misspecified.  
 
Acknowledgments: the author likes to thank Jessica Herzing, Jürgen Maurer and the editors 
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